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(57)Abstract: 

PURPOSE: To prevent the generating sound of a 
speaker from producing additional noise as much as 
possible, in constitution wherein intake air noise is 
offset by generating a sound wave, interfering with 

intake noise, from a speaker. ._ 

CONSTITUTION: Based on a detecting signal for an 
air flow meter 10, the frequency and the amplitude of 
intake pulsation noise are determined and a sound 
wave and a sound wave having a phase being an 
opposite phase at the same frequency and amplitude 
is generated by a speaker 21 arranged at an air 
cleaner part 2. Meanwhile, an offset remaining sound 
is detected by a microphone 22 arranged in a spot 
situated upper stream from an air cleaner. When a 

state wherein the offset remaining sound exceeds a given value is continued for a given 
time, the generating sound of the speaker is regarded as additional noise and drive of the 
speaker is stopped. 
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Computer-generated English translation of Japanese Laid Open Publication No. 08-246969 
Prepared by website of the Japanese Patent Office 
Corresponding to DEI 96 10292 

* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

[Claim(s)] 

[Claim 1] An inhalation-of-air sound detection means to output the detecting signal which it is 
infixed in an engine inhalation-of-air system, and is correlated with an inhalation-of-air 
sound, The frequency of the acoustic wave generated independently [ in order to negate an 
inhalation-of-air sound based on the detecting signal from this inhalation-of-air sound 
detection means ], the amplitude, and an acoustic wave property setting-out means to set up at 
least one of phases, An acoustic wave generating means to generate an acoustic wave based 
on the frequency set up with this acoustic wave property setting-out means, the amplitude, 
and a phase, When the condition that the sound pressure of the denial aftersound detected 
with a denial aftersound detection means to detect the denial aftersound by said acoustic wave 
generating means, and this denial aftersound detection means is beyond a predetermined value 
continues beyond predetermined time The active noise control unit for automobiles 
constituted including the acoustic wave generating means for stopping which stops 
compulsorily generating of the acoustic wave by said acoustic wave generating means. 
[Claim 2] The active noise control unit for automobiles according to claim 1 characterized by 
said inhalation-of-air sound detection means being an inhalation air content detection means 
to detect an engine inhalation air content. 

[Claim 3] The active noise control unit for automobiles according to claim 1 or 2 
characterized by forming both said acoustic wave generating means and a denial aftersound 
detection means in an engine inhalation-of-air system. 

[Claim 4] The active noise control unit for automobiles of any one publication of claim 1-3 
characterized by establishing the acoustic wave property amendment means which carries out 
amendment setting out of the acoustic wave property set up by said acoustic wave property 
setting-out means based on the denial aftersound detected with said denial aftersound 
detection means. 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the technique of reducing the engine 
inhalation-of-air system noise especially about the active noise control device for automobiles 
reduced positively by interference by the acoustic wave which generated the noise in an 
automobile independently. 
[0002] 

[Description of the Prior Art] In recent years, the technique currently called active noise 
control is proposed as a technique of securing the silence of an automobile. As for said active 
noise control, a sound drowns a primary sound by making the noise (primary sound) in an 
automobile interfere in another acoustic wave (secondary sound) of an opposite phase with 
this amplitude in view of consistency change of air being a kind of wave-motion phenomenon 
which spreads the inside of air. 

[0003] When aiming at reduction of the inhalation-of-air system noise generated especially 
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with engine inhalation-of-air pulsation by said active noise control, an induction noise can be 
efficiently reduced by installing a loudspeaker in the inhalation-of-air system which is a noise 
emitting source. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, in the system which aims at reduction 
of the above-mentioned inhalation-of-air system noise, when failure of inhalation-of-air 
systems, such as failure of the component part in a noise-reduction system and a blank of an 
air intake duct, occurred, the acoustic wave by which the place which should generate the 
noise and the sound in which it interferes originally does not produce interference from a 
loudspeaker was made generated, and there was **** which increases the noise on the 
contrary by loudspeaker actuation for reducing an induction noise. 

[0005] This invention is made in view of the above-mentioned trouble, and it aims at enabling 
it to avoid the condition of increasing the noise by the loudspeaker prepared for the 
inhalation-of-air system noise reduction, as much as possible. 
[0006] 

[Means for Solving the Problem] Therefore, the active noise control unit for automobiles 
concerning invention of claim 1 is constituted as shown in drawing 1 . In drawing 1 , an 
inhalation-of-air sound detection means outputs the detecting signal which it is infixed in an 
engine inhalation-of-air system, and is correlated with an inhalation-of-air sound. 
[0007] In order that an acoustic wave property setting-out means may drown an inhalation-of- 
air sound based on the detecting signal from an inhalation-of-air sound detection means, and it 
sets up at least one of the frequency of the acoustic wave generated independently, the 
amplitude, and phases, an acoustic wave generating means generates an acoustic wave based 
on the frequency set up with the acoustic wave property setting-out means, the amplitude, and 
a phase. 

[0008] On the other hand, a denial aftersound detection means detects the denial aftersound 
by the acoustic wave generating means, and an acoustic wave generating means for stopping 
stops compulsorily generating of the acoustic wave by said acoustic wave generating means, 
when the condition that the sound pressure of the denial aftersound detected with a denial 
aftersound detection means is beyond a predetermined value continues beyond predetermined 
time. In the active noise control device for automobiles concerning invention of claim 2, said 
inhalation-of-air sound detection means considered as the configuration which is an inhalation 
air content detection means to detect an engine inhalation air content. 

[0009] In both the active noise control devices for automobiles concerning invention of claim 
3, said acoustic wave generating means and the denial aftersound detection means considered 
as the configuration prepared in an engine inhalation-of-air system. In the active noise control 
unit for automobiles concerning invention of claim 4, it considered as the configuration which 
establishes the acoustic wave property amendment means which carries out amendment 
setting out of the acoustic wave property set up by said acoustic wave property setting-out 
means based on the denial aftersound detected with said denial aftersound detection means. 
[0010] 

[Function] According to the active noise control unit for automobiles concerning invention of 
claim 1, based on the detection result of an induction noise, the acoustic wave for negating 
this induction noise is generated separately. Here, the aftersound by the denial of said 
induction noise is detected, and if the condition that the sound pressure of this aftersound is 
beyond a predetermined value continues beyond predetermined time, acoustic wave 
generating for negating said induction noise will be stopped. 

[001 1] That is, reduction of the inhalation-of-air system noise is not achieved as a result of 
having generated the acoustic wave, but if a situation which increases the noise on the 
contrary continues to some extent, it will suspend generating an acoustic wave and the 
situation of increasing the noise by noise-reduction control will be avoided as much as 
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possible. According to the active noise control unit for automobiles concerning invention of 
claim 2, since the main thing of the inhalation-of-air system noise occurs with inhalation-of- 
air pulsation, it uses as a detecting signal which correlates with an inhalation-of-air sound the 
detection value of the inhalation air content which changes with inhalation-of-air pulsation, 
and aims at reduction of the inhalation-of-air pulsating noise. 

[0012] Detection of the denial of an induction noise and the denial aftersound enabled it to 
carry out by generating the acoustic wave for negating the inhalation-of-air system noise in 
the inhalation-of-air system which is a noise emitting source, and making the denial noise 
detect in an inhalation-of-air system according to the active noise control unit for automobiles 
concerning invention of claim 3, without being disturbance influenced greatly. It enabled it to 
perform the denial of an effective induction noise stably by amending the property of the 
acoustic wave generated for a noise denial based on the detection result of the denial 
aftersound according to the active noise control unit for automobiles concerning invention of 
claim 4. 
[0013] 

[Example] The example of this invention is explained below. Drawing 2 shows the system 
configuration of the engine carried in an automobile in an example, and air is inhaled by the 
engine 1 through an air cleaner 2, an air intake duct 3, the throttle chamber 4, the inhalation- 
of-air collector 5, and an inlet manifold 6. 

[0014] The throttle valve 7 interlocked with the accelerator pedal which is not illustrated is 
formed in said throttle chamber 4, and the inhalation air content of an engine 1 is adjusted to 
it. The electromagnetic fuel injection valve 8 is formed in the branch section of an inlet 
manifold 6 for every cylinder, and injection supply of the fuel which was fed from the fuel 
pump which is not illustrated and was controlled by the pressure regulator by the 
predetermined pressure is carried out into an inlet manifold 6. 

[0015] According to the injection pulse signal sent from the control unit 9 which built in the 
microcomputer, open actuation of said fuel injection valve 8 is carried out intermittently, and 
the fuel oil consumption is controlled according to the pulse width of the injection pulse 
signal calculated by said control unit 9. The air flow meter 10 which detects the inhalation air 
content Qa of an engine 1 is formed in the air intake duct 3 of said throttle chamber 4 
upstream. Here, this air flow meter 10 detects engine inhalation air flow Q a as a mass flow 
rate based on the change in resistance of the sensible-heat resistance arranged for example, in 
an air intake duct, and is equivalent to the inhalation air content detection means in this 
example. 

[0016] Moreover, the crank angle sensor 1 1 which takes out the revolution signal of an engine 
1 from a crankshaft or a cam shaft is formed, and the engine rotational speed Ne can be 
computed now based on the detecting signal outputted for every predetermined crank angle 
from this crank angle sensor 11. Furthermore, the throttle sensor 12 which detects the opening 
TVO of said throttle valve 7, the coolant temperature sensor 13 which detects the engine 
circulating water temperature Tw are formed. 

[0017] A control unit 9 amends this basic injection pulse width Tp according to service 
conditions, such as a circulating water temperature Tw, sets up final injection pulse width Ti, 
and outputs the injection pulse signal of this injection pulse width Ti to said fuel injection 
valve 8 for every predetermined injection timing while it calculates the basic injection pulse 
width Tp based on the engine speed Ne computed based on the detecting signal from the 
inhalation air content Qa detected with said air flow meter 10, and said crank angle sensor 11. 
[0018] Here, said control unit 9 functions also as a control unit of the active noise control 
device for automobiles concerning this invention, and it has formed the microphone 22 
(denial aftersound detection means) which changes the sound in an inhalation-of-air system 
into an electrical signal in the air cleaner 2 upstream while it has formed the loudspeaker 21 
(acoustic wave generating means) which generates an acoustic wave in an inhalation-of-air 
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system in the air cleaner 2 section as a component of this active noise control device for 
automobiles. 

[0019] In this example, in order to aim at reduction of the engine inhalation-of-air system 
noise and the noise especially generated with inhalation-of-air pulsation as traffic noise The 
frequency of said inhalation-of-air pulsating noise, a phase, and the amplitude are detected 
from the inhalation air content detecting signal Qa outputted according to an engine inhalation 
air content from said air flow meter 10. While generating separately the acoustic wave which 
interferes in said inhalation-of-air pulsating noise, and drowns the noise from the loudspeaker 
21 prepared in said inhalation-of-air system, it has considered as the configuration which 
detects the result (denial aftersound) of this denial with said microphone 22. 
[0020] Here, the situation of active noise control using the loudspeaker 21 by the above- 
mentioned control unit 9 is explained according to the flow chart of drawing 3 . In addition, in 
this example, as, as for an inhalation-of-air sound detection means, the air flow meter 10 as 
said inhalation air content detection means corresponds and the function as an acoustic wave 
property setting-out means and an acoustic wave property amendment means is shown in the 
flow chart of said drawing 3 , the control unit 9 has by software. 

[0021] It sets to the flow chart of drawing 3 , and is step 1 (referred to as SI all over drawing.) 
first. In it being the same as that of the following, A/D conversion of the detection output of 
said air flow meter 10 is carried out, and it reads, and distinguishes whether it is in a sampling 
window at step 2. And when it was in the sampling window, and the sequential storage of said 
air flow meter output is carried out as data MQn (n= 1, 3 [ 2 and 3 ], ...) at step 3 and a 
sampling window is crossed in order to ask for the power spectrum PS 1 of a predetermined 
frequency region, said stored data MQn is altogether reset at step 4. 
[0022] On the other hand, based on the data MQn obtained in said sampling window, the 
Fourier transform etc. extracts the component of a frequency region predetermined at step 5, 
and let an extract result be a power spectrum PS 1. Said predetermined frequency region is 
made equivalent to the frequency region of inhalation-of-air pulsation, and makes the same 
frequency region extract also in the power spectrum PS 2 of the output of the microphone 22 
mentioned later here. 

[0023] At the following step 6, phase control which gives the phase revolution of the 
predetermined include angle theta is performed to said extracted frequency component PS 1 
for the denial of an inhalation-of-air sound. In addition, when the inhalation-of-air pulsating 
noise reaches a loudspeaker 21, the phase contrast of said predetermined attitude theta is set 
up so that the inhalation-of-air pulsating noise and the phase of the acoustic wave generated 
from a loudspeaker 21 may turn into phase (opposite phase) 180 ** Shifted. 
[0024] And at step 7, the driving signal corresponding to the frequency component PS 1 to 
which said phase control was performed is outputted to said loudspeaker 21, the acoustic 
wave of an opposite phase is generated from said loudspeaker 21 on an induction noise, this 
amplitude, and this frequency, and an induction noise is negated by interference with an 
induction noise and the acoustic wave generated from said loudspeaker 21. At steps 8-12, it 
asks for the power spectrum PS 2 of the same frequency component as said power spectrum 
PS 1 about microphone 22 output by processing the output of a microphone 22 as well as 
processing (steps 1-5) of said air flow meter output. 

[0025] If it puts whether the power spectrum PS 2 of a microphone 22 is min in another way 
at step 13 When a power spectrum PSQ2 was not min at step 13 which distinguishes whether 
the denial aftersound as a result by which reduction of sound pressure was achieved by the 
acoustic wave which a loudspeaker 21 generates is min and it is distinguished It progresses to 
step 14, processing which shifts the phase of the acoustic wave which only predetermined 
value deltatheta carries out [ acoustic wave ] amendment setting out, and generates the 
predetermined include angle theta used for the phase control in said step 6 from a loudspeaker 
21 is performed, and the phase contrast from which said power spectrum PS 2 serves as min is 
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given. 

[0026] That is, since the sound gathered with a microphone 22 is denial aftersound, even if it 
corrects phase contrast so that the sound pressure of this aftersound may serve as min and has 
the dispersion influence of various kinds of, it enables it to perform a noise denial effectively. 
Therefore, it is good also as a configuration which adjusts the amplitude of the acoustic wave 
which replaces with phase contrast or is generated from a loudspeaker 21 with phase contrast. 
[0027] On the other hand, the flow chart of drawing 4 shows the failsafe of said active noise 
control, and the function of the control unit 9 as an acoustic wave generating means for 
stopping is shown in the flow chart of said drawing 4 . Step 21 compares the sound pressure 
and the predetermined value of the denial aftersound which are shown with said power 
spectrum PS 2. 

[0028] Although it is regarded as what active noise control is functioning on normally and a 
timer is cleared at step 22 when it is distinguished here that it is the sound pressure below a 
predetermined value a ****** [ that the condition of it having progressed to step 23 and being 
over said predetermined value when the sound pressure (denial aftersound) as a denial result 
detected with a microphone 22 was over the predetermined value and it is distinguished 
continued beyond predetermined time ] the time check of said timer — it distinguishes based 
on a result. 

[0029] And when the condition that the denial aftersound shows the sound pressure more than 
predetermined continues beyond predetermined time, it progresses to step 24, the output of 
the driving signal over a loudspeaker 21 is stopped, and the noise-reduction control by 
acoustic wave generating from a loudspeaker 21 is stopped. Said output idle state is continued 
until a power source is turned off. The acoustic wave generated from said loudspeaker 21 may 
become the sound in which the acoustic wave generated from said loudspeaker 21 will not 
interfere with an induction noise if there is failure of failure of an air flow meter 1 0, the 
omission of an air intake duct, etc., although it aims at the interference to an induction noise, 
and the acoustic wave from said loudspeaker 21 may serve as a new noise source. 
[0030] So, when it was considered in the condition that the sound of a loudspeaker 21 is the 
additional noise that the detection sound pressure (denial aftersound) by the microphone 22 is 
that from which it is made to distinguish as a condition which the condition beyond a 
predetermined value is continuing beyond predetermined time, and the sound of a loudspeaker 
21 is the additional noise, acoustic wave generating from a loudspeaker 21 is stopped, and it 
enabled it to control to noise level in case active noise control is not performed at least. 
[0031] 

[Effect of the Invention] In the configuration which according to the active noise control unit 
for automobiles concerning invention of claim 1 is made to generate independently the 
acoustic wave which interferes in an induction noise, and plans the denial of an induction 
noise as explained above If the condition that the denial aftersound is beyond a predetermined 
value continues beyond predetermined time, since it will regard it as that from which 
generating of said acoustic wave serves as additional noise and said acoustic wave generating 
will be stopped It is [ with a system failure ] effective in the condition of increasing the noise 
on the contrary being as much as possible avoidable with acoustic wave generating. 
[0032] According to the active noise control unit for automobiles concerning invention of 
claim 2, the inhalation-of-air system noise generated with inhalation-of-air pulsation based on 
the detection value of an inhalation air content is detected, and it is effective in the ability to 
aim at reduction of said inhalation-of-air pulsating noise. According to the active noise 
control unit for automobiles concerning invention of claim 3, it is effective in the ability of 
detection of the denial of an induction noise, and the denial aftersound to carry out with a 
sufficient precision by generating the acoustic wave for negating the inhalation-of-air system 
noise in the inhalation-of-air system which is a noise emitting source, and making the denial 
noise detect in an inhalation-of-air system, without being disturbance influenced greatly. 
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[0033] According to the active noise control unit for automobiles concerning invention of 
claim 4, it is effective in the ability to perform the denial of an effective induction noise stably 
by amending the property of the acoustic wave generated for a noise denial based on the 
detection result of the denial aftersound. 

[Brief Description of the Drawings] 

[Drawing 1] Basic configuration block drawing of the equipment concerning invention of 
claim 1. 

[Drawing 2} Drawing showing the system configuration in an example. 
[Drawing 3] The flow chart which shows the active noise control in an example. 
[Drawing 4] The flow chart which shows the failsafe of the active noise control in an 
example. 

[Description of Notations] 

1 Engine 

2 Air Cleaner 

3 Air Intake Duct 

4 Throttle Chamber 

5 Inhalation-of-Air Collector 

6 Inlet Manifold 

7 Throttle Valve 

9 Control Unit 

10 Air Flow Meter 

1 1 Crank Angle Sensor 

21 Loudspeaker 

22 Microphone 



